With the in-depth development of the Sargiz oilfield in Kazakhstan, oil layer protection plays an extremely important role in the development process. The petrological characteristics and pore types of the reservoir were analyzed by X-ray diffraction and electron microscopy. The average face ratio of the reservoir was 19.30%. The main pore type was intergranular pore and the face rate was 17.52%. The total amount of clay minerals in the reservoir core is 7% -10%, and the clay minerals are mainly illite, Yimeng, kaolinite and chlorite; the shale content of the main oil-bearing layer is about 3% -10%. Refer to relevant industry standards for speed, water, stress, acid, and alkali sensitivity experiments to study the potential damage mechanism of the reservoir. According to the above experiments, the oilfield reservoirs have no speed-sensitive damage and are weakly water-sensitive reservoirs; the reservoirs are highly stress-sensitive and easy to produce sand when the stress changes; they have moderately weak acid sensitivity and weak-medium weak alkaline.
Introduction
The Sargiz block is still in the early stages of exploration and development, and its surrounding areas have drilled several wells since the 1990s. The Ordovician and Carboniferous-Permian Unayzah Formations are the main reservoirs for geological prediction. They have several oil and gas fields with objective oil and gas reserves and belong to natural reservoirs [1] [2] [3] . Because the internal structure of the bottom layer is relatively complex, the rock type changes with illuminate the yellow flakes and diffuse faster, and a small amount of residual oil is light brown [13] .
AshikS2 Structure
The sandstone in the reservoir of Block 2 is mainly light gray and light brown ash-bearing fine-grained feldspar rock, with dense lithology and fine-silt-grade particles. The main particle diameter is 0.1 -0.2 mm, which is from coarse silt to fine sand. Sub-circle-round, well sorted, quartz is the main component, and calcareous cementation is more common [14] . Occasional muddy debris is seen, and pore development is average. The maximum particle size of sandstone can reach 0.4 mm, which is the medium sand range.
Daulat Construction
The Daulat structural reservoir belongs to the Triassic clastic rock layer, with relatively fine lithology, mainly containing fine sandstone and silty sandstone as rock types.
Fine sandstone, mostly light gray-grey, is dominated by quartz and contains a little dark gray matter; fine grain is dominant, a small amount of silt, and gravel is partially visible. Sub-round shape, sorted well.
Siltstone is mainly greenish gray-light gray, mainly containing quartz, and contains a small amount of dark minerals; it is mainly fine powder, occasionally coarse powder and fine sand, and it contains relatively more mud. Mainly muddy cementation, the degree of cementation is relatively loose-medium, medium porosity [15] . The local argillaceous content is heavy, the accumulation is agglomerate, the cementation is medium, the corners are angular, the separation is poor, and the porosity is poor.
According to the analysis of each well area, it is found that the lithological characteristics of the reservoirs of the 4, 5 and Daulat structures are similar, and the lithology is fine, both are fine sandstone and silt-fine sandstone, and the composition is mainly quartz [16] . It is the main cementation type of this block, and it belongs to muddy and gray cementation in some areas. The sorting is relatively good, sub-circular-round [17] , the clay content is relatively small, and the porosity is between 20% -25%.
The content of the four oil-bearing structural sandstone clay minerals measured by natural gamma spectrum logging is 8.9% -12.70%, with an average content of 9.83%, mainly kaolinite, and the average I/S mixed layer ratio is 24% (Table 1 ). According to the types and contents of clay minerals in the study area, it is indicated that in the development of oil fields, attention should be paid to the damage of sensitivity and the protection of reservoirs. 
Scanning Electron Microscopy
According to data from scanning electron microscopy and cast body flakes, the average face ratio of the reservoir is 19.30%, and intergranular pores are the main pore type (see Figure 1 ), accounting for 99.35% of the total pores, and the face rate is 17.52%. It is dominated by feldspar eroded pores, with a face rate of 0.12%, and intergranular pores as the main storage space [18] . Large pores, thick throats, good connectivity, and good storage and infiltration conditions are the main characteristics of intergranular pores, which are the most common and dominant types in this study block. The intra-grain pores are unevenly distributed, with less content and mixed sizes. Compared with inter-grain pores, sorting and connectivity are poor, which are the types of pores visible in this area [19] . Micropores mainly exist in the clay mineral matrix with small pore sizes, and the latter two types of pores contribute less to the seepage ability.
X-Ray Diffraction Experiment
X-ray diffraction experiments were performed on the cores taken from Well AshikS-401 ( Table 2 ). The total amount of clay minerals in the core of the reservoir is 7% -10%. The clay minerals are mainly illipe, Yimeng mixed layer, kaolinite, and chlorite; the mud content of the main oil-bearing layer is about 3% -10%. Potential factors for reservoir damage are the leakage of drilling fluid into the deep part of the reservoir to block the pore throat of the reservoir and the infiltration of drilling fluid filtrate, which results in the hydration and expansion of clay minerals and the dispersal and migration of the pore throat. 
A Study on Reservoir Potential Damage Mechanism
In order to further confirm the mechanism of reservoir damage the sensitivity research, in addition to analyzing the geological characteristics, is one of the important ways to study the potential damage mechanism of the reservoir. Refer to the industry standard SY/T 5358-2010 "Reservoir Sensitive Flow Experiment Evaluation Method" to perform five-sensitivity experiments, namely speed-sensitive, water-sensitive, stress-sensitive, acid-sensitive and alkali-sensitive experiments. The samples selected for the reservoir five-sensitivity experiment in this oilfield are from Well Tasw301.
Rapid Sensitivity Analysis
Reservoir velocity sensitivity results show that when the fluid is flowing in the reservoir is moving too fast, the particles in the reservoir rocks start migrating and, blocking the pore throats, causing permeability of the reservoir to decrease. Indeed, a large number of studies have shown that the main cause of various reservoir damage is the movement of particles in the formation [20] . Therefore, the purpose of this experiment is to understand the relationship between fluid velocity and permeability, and to evaluate the critical velocity to provide a basis for the injection rate for subsequent oil and gas formation protection. The speed-sensitivity experiments were performed on 4 cores taken from Sargiz reservoir. The results of the speed-sensitivity experiments are demonstrated in Table 3 . Based on the experimental data and speed-sensitivity evaluation standards, it is concluded that the critical flow rate of the reservoir is 0.018 -0.036 mL•min −1 , and the core permeability damage rate is 1.9% -3.8%. There is no speed-sensitive damage, because the core of the reservoir is mainly covered on the surface of rock particles with an envelope. 
Water Sensitivity Analysis
Water sensitivity refers to the phenomenon that when the low-concentration fluid enters the reservoir, some slime minerals in the reservoir will hydrate, swell, disperse, and migrate to make the permeability channel smaller, resulting in decreasing the permeability of the reservoir. The purpose of this experiment is to understand and evaluate the degree of expansion, dispersion, and migration of clay minerals after encountering fresh water, find out the conditions under which water sensitivity occurs, analyze and evaluate the degree of damage to oil and gas layers caused by water sensitivity, and scientifically design various working fluids Provide evidence. Open Journal of Yangtze Gas and Oil
According to the water sensitivity test results of four core samples taken from the Sargiz reservoir (Table 4 ) and the water sensitivity test evaluation standards, the water sensitivity index is between 0.00 -0.17, and the formation water sensitivity influence is weak. It is preliminarily considered that it does not contain strong water-sensitive minerals such as pure montmorillonite, and X-ray diffraction results also show that the core does not contain pure montmorillonite. 
Stress Sensitivity Analysis
Stress sensitivity is the evaluation and analysis of the application of a certain external effective stress. When the stress changes, the pore-throat channel is deformed, the fracture is closed or opened, resulting in changes in the reservoir rock permeability. It reflects the geometric characteristics of rock pores and cause rock fracture wall morphology change in stress. According to the stress sensitivity test results ( Figure 2 ) of four core samples in the Sakiz Oilfield and the stress sensitivity evaluation criteria, the stress sensitivity of this block is strong. The permeability of No.104-4 core decreases significantly when the net confining pressure decreases to 5 MPa; the permeability of No. 314-7 core decreases sharply when the net confining pressure increases to 20 MPa; the permeability of No. 215-1 core decreases significantly when the net confining pressure decreases to 15 MPa. The permeability of No. 509-9 core changes greatly when the net confining pressure rises to 20 MPa. And all four cores are accompanied by sand production. Therefore, the formation pressure should be maintained during the oil production process to prevent possible sand production and decrease in permeability caused by possible stress sensitivity, and effectively protect the oil and gas layers. 
Acid Sensitivity Analysis
In the process of oil and gas field development and production, deblocking and production increase measures are often used in acidification technology. After the acid liquid enters the oil and gas, it is not only can improve the permeability of the oil and gas layer; but can also chemically react with the minerals and formation fluids to produce precipitation and block the seepage channels of the oil and gas layer, causing damage to the permeability of the oil and gas layer.
Therefore, the purpose of acid sensitivity experiments is to study and evaluate the degree of acid sensitivity of acid fluids for various formations.
In the four core experiments, 15% HCl solution was injected ( Table 5) , and the acid sensitivity indices of the four cores were 1%, 8%, 5%, and 2%, respectively. According to the acid sensitivity evaluation standard, the Sargiz reservoir has moderately weak acid sensitivity. It shows that the content of acid-sensitive clay in this reservoir is small, and the change of acidified fluid will not cause damage the reservoir during the protection of oil and gas layers. 
Alkali Sensitivity Analysis
When high pH fluid enters the oil and gas layer, it will cause the structural destruction of clay minerals and siliceous cementation (mainly the microstructure disintegration of clay minerals and the release of particles after dissolution of colloids), thus causing the blockage and damage of the oil and gas layer. In addition, large number of divalent cations react with hydroxide ions to generate insoluble hydroxide precipitates, causing blockage of oil and gas layers and damage to the reservoir. Therefore, the purpose of the alkali sensitivity evaluation experiment is to find out the conditions under which alkali sensitivity occurs, determine the critical pH value, and provide scientific basis for field workers to design various working fluids.
Alkali-sensitivity experiments were performed on three cores of the reservoir (Table 6 ). With the increase of pH, the core permeability decreased. The change in permeability of the three cores at pH 11 exceeded 20%, and the critical pH was 11. According to the evaluation standard of alkali sensitivity experiment, this small layer is weak-medium weak alkali sensitivity. 
Conclusions
1) The quartz mineral content of this block is 23.4% -60.9%, with an average content of 45.9%. The feldspar mineral content is 7.7% -33.2%, and the average content is 21.4%. The content of sandstone clay minerals in the study area is 8.9% -12.70%, with an average content of 9.83%, mainly kaolinite, and the average I/S mixed layer ratio is 24%.
2) The pore types in the study area are mainly intergranular pores, accounting for 99.35% of the total pores; the total amount of clay minerals in the core of the reservoir is 7% -10%, and the clay minerals are illite, Yimeng mixed layer, kaolinite, green mud Stone-based; the mud content of the main oil-bearing layer is about 3% -10%.
3) The reservoir of Sargiz Oilfield is not affected by the flow velocity, and there is no damage to the speed sensitivity. The core of the reservoir is mainly covered by the surface of the rock particles with an envelope type, which is less affected by the flow velocity. The layer has strong stress sensitivity and is easy to produce sand when the stress changes. Therefore, formation pressure should be maintained during the oil recovery process to prevent possible stress sensitivity from causing sand production and decline in permeability to effectively protect the oil and gas layer. Acid sensitivity; weak-medium weak alkali sensitivity, critical pH is 11.
